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(57) Abstract 



An electrochromic clement composed of 
an clectrochromic layer comprising a specified 
electrically conductive polymer and an 
ionically conductive substance layer containing 
a viologen compound, both sandwiched 
between two electrically conductive substrates 
at least one of which is transparent 




(S7)S?**J 



AE 




E S 


A L 




F I 


AM 




F R 


AT 


9r— x hVT 


G A 


AU 




GB 


A2 




GD 


B A 




GE 


BB 




GH 


B E 




GM 


B F 




GN 


BG 


cw 


B J 




GR 


B R 


7? 


HR 


BY 




HU 


C A 


7>-*-^ 


I D 


CF 




1 E 


CG 




1 L 


CH 




1 N 


C I 




1 S 


CM 


# ^ A*— ^ 


I T 


CN 




J P 


CU 


at— 


KE 


C Y 




KG 


cz 




KP 






KR 


DK 




K 2 


EE 


re* h~T 


LC 



LI !)tf^^'f> S G 

LK ^T7^ SI 

LR M!)7 SK 

LS UVh SL 

LT P hT-T SN 

LU W*Z>-7A>? S2 

LV 7h^7 TD 

MC *r-f* TG 

MD *^K^r TJ 

MG -r.y^^^/w TM 
MK K-T IB JX~=r^?tT-fT TR 

#fr® TT 

ML UA 

MN J&^sf/W UG 

MR V US 

MW -=^£-Y U2 

MX ^4ri^= VN 

NE n^*— ^ YU 

NL 2 A 

NO /— A^jl — 2W 
N2 

PL tf<-?^K 
P T K tfA' 

RO /i/-vz7 

RU n i^T 

SD ^— ^ > 
SE — f"'> 



j — =f— 
— zi — ^. *? tTT 



WO 99/32926 



PCT/JP98/05737 



m m m 

ft^>^Xr> (WO3) CD«t^«:IRt«l«'rb , »*2W#««t±fcJia»IR**fcti 

^•S (^^0S6 3- 1 8 3 3 6^&W o 

HJtetn;* b^frfr JzWHUD \/ P hn^D 5: y 3i 7- £ f# 3 #> ^ li s * 

fe<Dmm&T%fr?it&yn*ffii&£ s ?> t * & *>&m&%mm c * x u * 



WO 99/32926 



PCT/JP98/05737 



Z> 2%L(D 



mt<Dm(D>Pte< bb-JJiz, TIBo-ISiS (2) xii-ASsS (3) ymgtiZ 



Y 



(1) 



X 



>7-r:^-> N CIO4-S BF4-, PF6^ CH3COO-, CH3(C6H 4 ) S 



-(cH 2 - C-^ 



R J 
C 

C-N 

II I. 
O R' 



/ 



Ar 1 - 



R J 
I 

N 



\ 



At' 



\ 



R' 
I 

N 



R- 



7 



(2) 



^^6~ 2 0(D-fii£D3?#^^7j<^a^^^-ro aii 2^±<D^g&£s bib' 




R 

I 

N 



8 



Ar 



R 

I 

— C 
b' R 



10 



/ 



(3) 



(iftfK r 6 . r 7 , rK r$ &£ztr 10 iz*n?nmmiz7kM£tz&i%m$!ii 



- 2 - 



WO 99/32926 



PCT/JP98/05737 



tia r 5 t&^n^timmiz. 2m<D^mmmit^m^^m i> a' &o~3©^ 
b' «i~2©§igfc£, c' tt2fei±©«f«[**n- : en5%ro ) 

Stfci: hD^Dvy^* 

M^te^^^^T io~io o%cQytmmm*m'tz>zb%M 
^fc, ^Bj3#ms*g£: lt<±. (i)^jr^ (2) mm.vtz&tzte\^m 

v ^ mwmfe± t £ii & N ?(D&mm± izmmmmm zmm zvtz mm&. 



-3- 



WO 99/32926 



PCT/JP98/05737 



(4) Sftt££3£*RfcU mtlBltiiSSil^tfcig^ *«ty (5) 

a* ±e&*&'fb£ii: ltj±, #>jx&\ ito 

(In203-Sn02) s K-fbSk ftfcflL SMbffiSS, SMb/s^S** 
^©MiPiis 00-5, 0 0 0t>n hD- As 5fS L<li5 0 0 

~3, o o o*>^ bD-Aoisitfasu^ ^fcs (astft*) tt, 

IfO. 5~5 0 0 Q/cm 2 , » * L < 1 ~ 5 0 Q/ c m 2 ©i5IS#M£ L 

7>7*7;p> v ^^>, u^-^a^o^jr, #i;7=';>, 7 # 



-4- 



WO 99/32926 



PCT/JP98/05737 



r-f bftZommtt, V 2 0 5 s Mn0 2 ^ NiO, lr 2 0 3 ^i:*©#« ^ 
BmLtzb, & (Au) SIKttts V 2 0 5 s T-te^l^:^* :/^;nJA^ 

^i?t7 2±m<D&mim j $=. s^-^^a, s^-ps^a. ^^>u^^©-^ 

^©fb^iiv — JBSSS (2) T'^^ti^o 



WO 99/32926 



PCT/JP98/05737 



— fcH; 



R J 

C 
I 

C-N 
II I- 
O R' 



/ 



Ar - 



R' 
I 

N 



-At' 



R 4 
i 

N- 



(2) 



R" 



07;^;Hhl-cy;^ ^^^^ ifM, i-7v n-7-Dt.Vb 

R2 n r3 x r4 ££u:r5 g N *ft*ftfflS!|fc:;jc*]RT-* 1 ~2 0, 

i-7at:;!/S> n-^fMv t-7*^-;H£s ^^->;i/* 

Ar 1 *5cfcU J Ar2 & ^ n ^ ft® S'J £ 2 Si£#Hb7.k 
ffcfttfciu 7^ — U>m (o-, m-, p-) ^ IJ|7iri/>S ( 



t Lilt 



) s 



- 6 - 



WO 99/32926 



PCT/JP98/05737 



5£ (2) x-m^n^it^it. (4) -c^^ns-fb^ss^-sis 



R 1 

I 

CH,=C 
_ I 
C-N 
II I. 
O K" 



I 



Ar l - 



\ 




(4) 



(xS*, R 1> R 2 , r3, r4 n r5 n Ar l^ A r 2 , b s c -**5$ ( 2 ) C 

R 2 s R 3 ^ R 4 . R 5 x Ark Ark b. c £ H— ©S&tffifft-C 

^^o ) 

-euTs — jksc (4) ns<b-&«Bi±* —8*5*; (5) ti$n^7$>ft 



/ 



\ 



HN 

I. 
R' 



Ar 



R 
I 



\ 



Ar' 



R' 

I 

N 



(5) 



R 

CH 2 =C 



l 



(6) 



/ 



C— Z 

II 

o 



-)&5£ (5) t*»5Ark Ar 2 , R 1 , R 2 , R 3 > R 4 , b * «t V c tt > - 
jR5£ (4) t*fcf5Ark Ar 2 , R k R 2 s R 3 , R 4 s bfeiVci: H~© 



7 3L-l>>z/T N, N ' -y^f;i/7i- U>i?TS N, N, N' - 

hiJ^jl,7xzV>i;7;X N~xf;V7xr.l/>i;7<>v N, N' -s> 
xfA7xZl/>i'7;>, N, N, N* -MJi^?x-l/>^7;X N 
-7x^1/71-^^7^^ N, N' -y7ir^7irb>i?7^>. N, 
N, N' -MJ7x-Jl7x-l/>y7?>, N - 1- U )V 7 x n U > ->* T 5 
N, N ' - F^7i=l/>yrSX N, N, N ' -MJ F'J^7x^l/>y 



- 7 - 



WO 99/32926 



PCT/JP98/05737 



T5> ^ N _ ( 4 _ 7 5; 7z ^) -N' -y z^7iil/>y7 5 >s N 
_ (4- 7 ?;7x^) -N, N' -^7i-;i/7i^l'>y7?> s N 
_ (4_ 7 ;;7i-^) -N, N' , N' - h i J7x^7i-1'>^75X 
N _ ( 4 -7V7x^) -N' , N ' -i/7x-^7xzV>^7^>, N 
_ (4_ 7 ;;7x^) -N- h 'J^7xr^>>!7? >\ N- (4-7*^ 

7x-;i.) -N-7x^-N' - b ^ - U>^7^ >s N- (4-7^ 

y 7x - ;1/ ) -N- h U;i/-N' -7x-^7x^l'>^7;>, N~ (4-7 
5;7x^JH -N, N* -i?b>i^7x = l/>i?7?>, N- (4-7^/ 
7i;;|,) -N' , N' -yF'JJl/7i-b>y7;>, N- (4-7^7 
x -;i/) -N-71-ilz-N 1 , N 5 -i?hiJ;i/7x-l/^^7;X N- (4 
-7 = ; 7 x^) — N , N' ->77x-^-N' - MJ^7x-V>^75>, 
N _ (4-7^7x^1/) -N, N 3 , N ' - h U h l i;i'7xrl/>y 7 5. 
y> N _ (4_7^ 7l ^) -N-tJ-fr? aL-uy^T^y, N- (4- 
7?77irjV) -N-7x-;i'-N 1 -^^7x-^^7^X N- (4 
- 7 ^ 7j r;i/) -N-^^-^-N 5 -7xrjl/7xr^i'??X N- 
(4-7> y ^x-;i/) — N , N' -*J*?-)V7 xr:l/>^7^ > % N- ( 4 
-7^77xr^) — N ' , N ' -j;^f;i,7i-^y7i>, N- (4 - 
7 ?; 7 iZJH -N-7x^-N' , N J -^^7x-V>-77^>, 
N _ (4-75771^) -N, N J -77x^-N' -^^7x^l/> 
i->7~>, N- (4-7?;7x-M -N, N* , N' -h^^7x^V 
>i?7?>, ^>i^>, N-^;i"<>^>> N, N' -y^fM^yy 
N, N, N' -h^fM>^^X N-i?M>f;^ N , N ' — 
i?^;u-<>i?i;> s N, N, N' -FiJif/H>yy>, N-7xzm> 
xv>. N, N* -y7i=M>yy^ N, N, N' -MJ7x-M>-7 
N-h'JM^^^X N, N' N, N , N ' - I> 

iJFiJJK>^-7X N — (4-7577xr;i/) - N ' -7xrM>y^>, 
N _ (4_ 7 i; 7l ^) — N , N' -y7x=M>yj?X N- (4-7 
U7x^) -N, N' , N' -hiJ7x=M^>, N - {A-TKJ 



WO 99/32926 



PCT/JP98/05737 



7x"jV) -N' , N ' -i/7xrjK>yy>, N- (4-7U7iz;i/) 
-N-h'JM>i/->'>, N- (4-7V7i^) -N-7x^-N' - 
MJM>^^>^ N — (4-7$;7i=;i/) -N— hD^-N' -7ir;i/ 
^>^^>, N- (4-7^7 -N, N ' -i?h'J;^>i>5?> % N 

- (4-7U7i^) — N 5 , N' -i/'h'J^O^^X N- (4-^5 
;7irjl/) -N-7i-il-N' , N' -yh'J;K>i J yX N- (4—7' 
5/7 -N, N* -771^-N 1 -h'J;K>y^X N — ( 4 — 
7?y7ir;i/) — N , N ' , N' - hUh U N- (4-7^^^ 
7xn;i/) N- (4-7$ 7 7i-;i-) -N-yxn 
;L/ _ N > -^^;i/^>i?i>> N N- (4-7$;7i-JV) -N-^^^-N 5 

- 7 rc-X^^Oi?^ N — (4-75 77I-J1') -N, N ' -S?*7-;W<> 
i^>*>, N- (4-7U7i-;l<) — N 5 , N ' -y^f^>yy>, N- 

(4-7U7i^) -N-7irj|/-N' , N ' - v^^;i/^>^i^>s N 

- (4-7U7i-^) -N, N' -^7i-J^N' -*m*<>i?i?>^ 
N _ (4-7^71-^) — N , N 5 , N' -h'J^f ;l^>y^>^##* 

— ( 5 ) i?il£ft3'fb£r$5i: bTii, 77U^i7a7^ 



^ttt^^fBii, -issse (3) tSfc^nSo 




(3) 



1-20, iff* L < & 1 ~ 1 2©j^ib7jc^^* : &^1-o 



-9- 



WO 99/32926 



PCT/JP98/05737 



l¥L<i±, R 6 , R 7 . R 8 tLXit, ^ft^f^S, xf-;i/36. n-7DW 
^ s n-^Ss i-r^;i/»x n-'N^-i'Jl'ilCT^ 

Sot* u— ; T5;i/*;i/S*5«tu fJ &©SI*<* : t0!i^$ jxs^bzk^a^Sfc 
t± 7k Jit ^#^3; L <> R^n R 10 hLT^ mz*?-)ms 

n-rDt^S, i-7Dt^i, n-^;i/S, i-^^Ss n-'^S/JV- 
^nD7 z z;H s — h d "7 x ^ ;i/ S 31 cd 7* U —)i>& ; )Vic;i>M$$ £ 

-*ft5£(3) tj3»SAr3 *5j;^Ar 4 IA, f® S'J J3 1£ JH 2& 6 - 1 8 © 

2 ffi cd 5?s ssj&fb* m b& & m -r „ 



(5$^©R 6 tt-JftSC (3) Iz^ttSR 5 i:Pl-©StfeS. ) 
m - 7 x - b ^ h^«>-nj-7i-U>^0^1©7i-U>'a£*ir) c 






- 10- 



WO 99/32926 



PCT/JP98/05737 



1, 5-£fctt2, 7-^-7^b>«s 1, 4-*fcttl, 5-£;fc&2, 6- 
>Sx 2, 7-7it>F7^y-V>I, 2, 7- ( 9 -*J*/7 J 

>V h U TV* — 7l'i ? -f 71/|S=n ^>^t7i>-;^H, ^>>;^7i; 



-m^ (3) CM5a' fct0fil±<O*«-C* tK IS0~50, #3;L<fci 
0-1 0^?>l:!ifS t<li0~5t-|)5o mti 1 U±T $> D » il« 1-50, $? 
$U<ttl-3 07fft4. ntt2filh ii^2~l, 000. &?£b<fci5~-2 



(3) T-^n^b -flSiS (7) -c^arti 




(7) 



R 9 C0R 10 



(8) 



SSSC (7) RXf (8) fC&^T, R 6 . R 7 . RK R 9 s R 10 > a' Slfb' 



- n - 



WO 99/32926 



PCT/JP98/05737 



tt-«5S;< 3 )t*s»*R 6 , R 7 . R 8 . R 9 > R 10 s a 3 &tfb* fcH-Oft&V 

Tti/r Mff i . I J ■ ^ 

(7) X*mZti%> t btli, N, N ' -^7x -;i--p-7 x - 

W&fccoii LTfis N, N' -SM*-;i/-N, N' - ^ 7 x - )l- p - 7 x^ U 
>iP75X N, N' -S^f-^-N, N 5 -;7i-^-p-7x^b>y7 
^ N, N' -i^7D tVb-N, N' -i!7i-jHp-7i-^>^7;> 

(8) T: ti % lb&V>} t LT&s ^Jx.liT'^t: h\ 7;v?th*ffll 

7^fth'OHftiK*tOi:tt!±> ^A7^f th\ 7th7;^t 
h\ 7"Dt:t>7^ft h\ 7fJl/7Jl/rt r ^>X7il/rtF\ T7*))IT 
jl/rt h\ y>tA7^rt h\ 7z^7JI/rt -3fV7^ft[>*, — h 

±IBT;b7 r t KOfi^ttis -(RSC (8) TS$ft57^rt^I 

»«-&-(*at**Ko#M-6-*(— «!jS;(3)oib-&«9*}i-r)*-&fia-r5»© 

l$&&GDi: LT&s *;i/A7^rt h'ffllM"CfcS^7^i7^f t h\ T 7 
■fe H7;vrb K©=Si^T**> T7l'T : b F&h'^iff e>tilio 

-j&5£ (7) T-iE£ft3fbilrfei:-fl£it (8) ft i:©S*t-&&, 



- 12- 



WO 99/32926 



PCT/JP98/05737 



^ (D x.—^)im, ^dp*^ j;^dd^x ^nD^>*>«onDy> 

RjfcWFMHtlfl , fc^L5 0 0B3IHU »iU<tt5^^VM2 0 0 ^©iEST 

tzmm, ^ts^Ss *s^tt#*(4W^ASv/xttB*ia»uT?g»bs 

Th7tFP77>, *<*?J-)i, rn/s- 

mmom^P^ ***h=i-K *e>n-K f^^-n-Ff^'outti 



- 13 - 



WO 99/32926 



PCT/JP98/05737 



&0. 1 um~ 2 0 #m©f§HC*5o 

D^^i^fSi i:#T-#£o zoxl/i 7 Fp^d^ ^ i'ltifiltSiStt 

t fc « © & % * fl§ V > S - t # T" g 5 o 



- 14 - 



WO 99/32926 



PCT/JP98/05737 



ij y^f^7th7U\ ^f^tP'J^y^ ^f^;i'**S'l', ^ 

i&teftf&tfbti, MWCttLiClO^ LiSCNs LiBF^ Li As 
F6> LiCF3S03. LiPF6, L i I, NaL NaSCN, N a C 1 O4, 
N a B F 4> NaAsF6. KSCN. KCl^CLi, N a s K <0 T ;i/ * U SfefS 

(CH3) 4NBF4S (C 2 H 5 ) 4NBF4, (11-C4H9) 4NB F 4 s 
(C2H5) 4NBr, (C2H5) 4NC 1 04> ( n - C4H9) 4N C 1 0 4 m<D 4 

m7> : t-OJ±t&&£us%vt4m7'>^~^ Ajg^, t) u< axe. 
^sngi: l"c©k»i±x wcis^^n-rN attui^ mmwLt£iz-&m-ft>n, 



- 15 - 



WO 99/32926 



PCT/JP98/05737 



*3^x^V>T£ U I/— K >?lx* >7*7 U U— hx U^T 5 Kn 

^ g ^_ hCDtf »J v- N i*^ ^ijX?l/>XM>g, Li3 

N> Na- /?- Al2 03 n Sn (HPO4 ) 2 " H 2 O^iTtfttffl-C * 

fefr^mte^MMOB 1 ©Wi, TIB©— *b£ (9) ti^tiS^L'^y?^ 

R n -OC-f R 13 "N -CO-Y— C- N A— R 14 ^ - JO- R 12 ( 9 ) 
O \ HO OH/ d HO 

0) ~ ( 1 2) a»fc»fc*ftS£**U Rl3*J:ZFRHttH-*fcttJI«c** 
■C»-3"Cx #£8U~2(K U< l±2~ 1 2©2ffliK<b**82£*^U Y 

* fed {±1-1 0 0. W£ L<i±l~5 0, ^tfflUli 
1 ~2 0©¥aB©2l$£^1~o ) 



- 16- 



WO 99/32926 



PCT/JP98/05737 



( 
( 



R 



15 



I 



CHo^c— C— Oj — R 



18. 



(10) 



15 



o 



CHt=C c o 

o 



16 



¥ 

CH,= C- 



ch 2 =c— j^;— Oj — R 

1< ° 



18. 



jp— Oj-R 18 - 



(12) 



( CH 2 =C-p-oj- 

o 



(11) 



ft 17 

T 



O 



CH2=C— C— 
O 




(10) ~ (12) fciHvts Rl5~Rl7{ipj-^fc{i^^S^T-* 

ot**^?* l ~ 3 ©r;i/*;i^£^u £fcR 18 izmmm l ~ 

2 0 CD. 5?Jb<ii2~8 02~4MSIS^to 



/ R 
i 



19 



1 CH" ^ ^ 



(13) 



-«5S (13) izm^x, RW\±mn$Ll~Z<DT)V*)\s&t.tz&*.m*m 

— ftsS (io) •c5%**i47';i/*-u>anf©Wfti**»*tts 7Jc^ic^cd 

1 $f^t<J±l~3CDT;P3 3f-^^XttJ^^^6~l 2CDT 

-«ss (io) ~ (12) ts$ij-sR 18 om^m^m^-r^ t> 



CH 2 CH 2 — , 



CH 3 

I 

CH,CH- 



CH,CH-.CH-,CH-.- 



— CH 2 j 

CH->— C— CHo— . — CH,-CH- CH 2 — 
I 

CH-,— 



- 17- 



WO 99/32926 



PCT/JP98/05737 



4) ~ (16) T"^^n^J^^b*^*^* 5 ^{f^tLSo 



^-{-CH^R 21 



(14) 



R 22 R 24 
Q-R 20 -C- 

R 23 R 25 



„22 
R 

C-R 20 - 
R 23 



(15) 



(16) 



(14) ~ (1 6) Cft^T, R^iS^R 21 l±m-3.tc\£Mte% 



7 x — b > 



7 X.— V > 



) , 



£^fo r22^r25 aisi-^fcli^^SST-^o-Cs 2k3£J§i?£ fcfcii^ 



-asss O) fcKtt3R 13 :fc£tfR 14 ©JiteW;iu TB(D-m& u 7) 



(2 3) -C'^J^t'^So 

— CH 2 CH 2 CH 2 CH 2 CH 2 CH 2 



H 3 C 



H 3 CH 2 C 



(17) 



,CH 2 CH 3 



(18) 



^ // 



(19) 



- 18- 



WO 99/32926 



PCT/JP98/05737 




(20) 



(CH 3 ) 2 Ck^ v / C(CH 3 ) 2 



(21) 




(22) 



(23) 



tib©— «5t (a) - (d) -ewsnsiMftSfifs; ^* s T#5o 



(a) 



r 27 - O C— R 28 - pO-| — R 2Z - CT 



o 



o 1 



o 



3a 



o 'J 



(b) 



(c) 



\ 0 



R 3L -0- 



JRSC (a) ~ (d) £*£V^Ts R 26 ~R 31 ttPJ-£fc{±H£S«-Cifco-c\ 
tt 1 — 2 Ox L < ii 2 — 1 2 ©2fflfi©&'fbzk*8U£&5* U hl± 2 - 3 
00 s ffJKtt 1 0-2 0 0©3lifc£. glil~3 0 0, 5flL<«2~20 
0CD^g&£. httl~2 0 0, Jf S L < i±2 - 1 0 0 i l± 1 ~ 2 0 0 „ 

*?£U<y:2~l 0 0©§l£&£s j (± 1-3 0 0. »J Uiil 0-2 0 0® 



- 19 - 



WO 99/32926 



PCT/JP98/05737 



fSt 2) 500-30, 000s » * U < 1± 3 , 000-20, 000 ©$5H 

ats ^i/^>7?vi/-Mo o b-tiim 100-120 oasgik 

$fSL<ii 200-90 0afia5O«5fflT-3S«n^, 

o. i~3on% ^su<a:i-2 os*%©«SBrciiKft3« 

±i3*«Mitt#«E^ ±E£#«!« mTHfiMfeB £@ 

i b -r a c t «t d » 6 ft 5 a # ? h # *# » # ^ if ft ft * ° 



- 20- 



WO 99/32926 



PCT/JP98/05737 



f 



tt. TIB-JKS: (2 4) t^nSffiT^ U n^l/g^tf yr;i/*U>:** 

1 1 ,J_ 35 (24) 
CH 2 = C-pO-h CHCHO^" R 35 

o 

-*5S (2 4) CS^Ut, R^2 N R33 s R 34 * J;vr35 tts **ffl»Jfc* 
x^;i/». i-rpK;H, n-rnK^Ss n-^f-^*. t-y^)ums n-^>*)l> 

(2 4) ©Hi, 1 WJiOfi^ ami ^1^1 0 0, *f£L<fcl:2£ 
1S5 0 N $c»t:*f*L<ti2^1^3 0©ISH©ll«*^-r«> 

-ttst (2 4) T-^^n^»ib^%©M^Ji:bT{i> ;*=^>t;p*u>^-* 

-JBS: (24) ©ltf2tt±©l^ httS^t« 
©ffiBT!«f^N ^^^^D b£l~5 Offis £F£L<&1~2 



-21 - 



WO 99/32926 



PCT/JP98/05737 



MfiS.tiBcDid^c^fflM^T^ u n^;us£t£*U h'Ofa© 

#JtCi±, -tt5£ (2 6) 2 ^167^ "J V 7 

is YJkTJ—W& (2 7) 3tte«l©^ti67i? U D-f ;i WJ7 




r 

C—C= CH 2 

o 



(25) 



r36^ r37 n r38^j;^r39 {±n £ l±, 1 ~ 5 <D&i 



40 



r 

CH-r c— CO-t" CHCHO 
O 



/P 



(26) 



(3;4> s R40 N r41 s £ J; tjc R 42 {£ x #*7.kJg * fcii 1 ~ 5 ©Ut^JK^fttfr 

-jR^; (2 5) C&t^T, R 36 s R 37 s R 38 *s«fctfR 39 fc±N *^ffl»Jt* 
3L^-)vm, i-7Dt;i/S, n-7"n t:;H, n-T^i-afis t-^^-;i/*x n-^>^;i/ 
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— K N, N' -^77 l Jn-f;i/xfJl/tt^7-7Ai/rh77DD#l/-h < 
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= _K N-7Dt;i/-N' -^^^'JP^/MfMf^J-y-^A^^DT^ 
^ N-7-n^;i/-N' - ^ ^ * U d -i tf If 'J y= ^ a ^ ^ d 9 -i h\ 
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mmm 1 

iJjfM>^^>C> 5. 37g (20mmol) 45 OmlCSft^f l/> 
fc**»U h Uif;^; >#SETt?> ^^^'JMJ^07>f 30g (2 

2mmol) ©M/f U>2 0mlM^iTbfco S*&«*S*tK^ 
U mmi- h 'J ^AfSiLfei, )giS®*bt 6. 34g ( 1 8mmo 1 ) 



CCD^U^ hn^D? s/^<b-&#l*M^HS*&SyAI BN2wt%hi:*)(w^P 

d a \z mm £ 1 owt%jgthu mm^l-t: i Toco^fe^^ 

U BMP**! 5 /imOxl/^ h d # p =; y £JB£^T5£IRA£&fco 

x ^ ha^P^ y^»t:*»*«^©l»?)«L'#ffi» (— (2) C&tt 

(2) ^jLP_y>jbAlL^^M 



I 

CH,— C—C-N 

II I 
O CH 5 




"C 2 H« 
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1 2 g (2 Ommo 1) 47573«f?10 0mlO7t h 
-hiJMcM^ts £££ n-A7"fJV7"n?^ h* 7 . 16g (4 Ommo 
1) %hnz.fzo 

L"CN, N' -^^Wl/tfJ y-r)iy7D7>f )* 8 . 7 4 g (1 7mmo 

i) zmtzo 

(3) ^l2JlR^-BJ^L2. *-?<PfE8it 

ie^ii:«;5lTOTM'®#tI$tifcA-77i« (MB) ©ITOSS 

JiacStiftt» ME04) [*#i/xfl/>i=y 1. Og, sK'Jx 

^W>^U U b — h (if+Wb^xSSSaasS^rttS 9G) [tf* 

U>a-y h»9] 0. 0 2 g. y--7?v54? h> 4. 0 g®M 
aiJUfiyf^O. 4g. (2) T-^tfcN, N' -y^r^nfK 

-**fc&m*lMft*l-c»* i - (4-^vt-d^7i^) -2-th*P* 

i/ _ 2 -^^7D;^-l-t> ry<<*3-7- 1 1 1 

6j ) 0. 0 2 g£*jtobT»£ftfc*&~»**K»«H ±ifi©«t^t:bTffBR 

a a □ * x # * ^ m&mmx m± b & mmmm b « & mxtHo g t 

1. 5VOtESWflt5t*6b lO#MI6 3 3nm0it0SI 
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MM 2 

( 1 & V p 0 E § ' y ^Jh^M^sM 
5OOml03oD77A3C^7irjV?;y25. 4g (15 0mmo 

IK t^'7A707'f F22. 8g ( 1 5 0 mm o 1 ) ^OSl^ 

p D - 4 - — h D^>Hf > 2 1 . 3 g (15 Ommo 1 ) mZ-TJ-J ^a^"c 1 

S (33) -£gt£n:Mtl§r$)2 9 . 5g ( 1 0 2 mm o 1 ) £f#fco 

N0 2 




(33) 



±§BcD-ffc^©a ^©15. Og (52mmol) 5 0 0ml3oP77 

ft&ftfca£Hf£*«ffi&*£^ 55 (3 4) Tf^tiSft^tll 2. 5 g 
(4 8 mmo 1 ) *f»fco 



NH 2 




(34) 
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^ (34) (Ditti*® 12. 5 g (48 mm ol) 5: 5 0 0ml©3op77X 
=3(3^ts ^>-tf>2 5 0ml. h V^j-JUTK > 1 Oml^JOit, tK^T^ 
MWhtzo A? ? l ) D7>f H 6 . 3g (60 mmo 1 ) /^>-€> 2 0 m 

Rmmm* inhci ykmrnx 2®, *t2@v 1 nn a o nfomm-c 2 
n^ft^u mm± v ^A-cetto s^^s^L-cxt (35) -e^n 

SiL-i' hD?D; yfikSSfo 13. 4g (4 1 mm o 1 ) 

O 
II 

HN-C— CCH 3 
II 

CH 2 

(35) 

©r Nv © 

h p/? d 5 y ^-fb^SM^^JA I BN 2 w t % £: & (3 &<fb 
;< 3^ > £ ?&8¥ £ i± 1 0 wt #-®f3£:*t*££; lt®7;Kr^Ai 

£ -5-^©®Cji2BJ§^-1Si: LT© I TOW^fe^^xSffiffl I TO±t;^ 

h d =• y *Jffc:fettSffi^#<DlJtD£LJ*flm (2) t*Jt*at 

ffl^) (4*5 2 0 -efcofco 




(2) BfrtK^ -©{£§£ 

f- s ±IBLfc£«C£xu? h d^d $ •y^Mt^ms/f t# s fa££r?£•5£ 
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ttK ME04) [*4r^xf-W>Jt.= s/ h»4] 1. Og, *'Jifl/>^ 
ya-^^^f U b («f+**fti!*:x*«ta;^a« 9G) l^^r^^V 
y=L- y hWl9l 0. 0 2 g, y Y> 4. 0 gCDM&m&fc, M 

/Wn;t>- l (*;i/**t8L ffiffifc r^^dr^T- l l l 6 j ) o . 

^©^El-fcS^ U £ h D ^ D 5. y i? K 7-${ffco 

p^D^y^iti^^bv l. 5 vtf)«BE*8iJat-*i:*fib^ KW*ttW l 

0 



-7x-l/>i?75> 1. 50g (5. 2 Ommo 1) „ rntt>7;Vrt 
h* 0. 39g (6. 8mraol) , "FP^>^> 3 Oml£A*is 4 0 °C 

0. 05g (0. 4ramol) ^STLfco 1 2 0 RHi&s SJS***^^^ 
-;Hr»TUT*Uv-ft«fHi$*fc2:C5x Tf35£ (3 6) <©«fc-5fc*»©# 
ijy- (lfifWI3, 5 0 0, 5$#©nfc*#JlO £ftfc„ 
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(2) g^LPj£>jllsM^&M 

Kt?US^3. 1 2 g (2 Ommo 1) S7 5*3 4n! 1 00ml©7t h 
rhij;U:^^ ;:tii-A7f^o^F7. 16g(40mmo 

1 ) ^inxfeo 

LTN, N, - ^/f^i^ iJ*;-i>Ay7BV^ K 8 . 7 4 g ( 1 7 mmo 

i) zmtzo 

i omm%mmt\^ intno*wnfc*7xisJ:©iTo«cM 

3fflSi ^ t PD< ITO*«*nfc#**** (**F) CDlTOcDJiS 

tttt ME04) [^*fW/«»H[4] l.Og^'Jxn^ 
>a -, nS9 ] o. 0 2g. r-^o^^ 4 * 0g©«^»«^ » 

rf^a7-1116j) 0. 0 2 g&*jtaUT»&ftfc#-*tt*W3&8U 
«fc 3 1 1 T ft L fc ?S -b * ©vi A P «fc D ««P * 1 1 X ii A L fc • 
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& A D £ * "C £t it t fc 3398£t6 F ffl & S&#*X© ft S MS T 

5S*sfcJ:iKl 1 0 %i:fcofco 



;*te#0 4 

i>^> 1 . 5 0 g (4 . 1 2mmo 1) s p<^^^^^^ h > 0 . 4 2 g 
(5. 8mmo 1) , = bD^>-t?> 30ml^A^ 6 0 °CKM Lfctf & 
v^fy^X*-7--C«ffbfc. mikbtlti 0. 0 5g (0. 5mm 

ffi&ZMtztZZ, TIBiS (37) ©«k-5fc«3£©tf V*- (11WTS4, 
0 0 0, ^(Dnitm 1 0 (¥*sHit) ) 




(37) 



(2) ^^a^jd^MM^tM 

tfijjfr 9A7n7-f' F7. 0 6 g (2 lmmol) -frJ-f J 1 5 0 m 1 (3 
mm^^r, 2-7"nfxfJM^7')U-Ml. 3 9 g ( 2 1 mm o 1 ) £))U 
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101f%iSi:Lfc. £©«£> -*©«iBt:r;i/$=<7AS»«H ffe£© 

mwnmmttez s no 2 TtfE^MSftfetf-^awK (s«m © 

S n 0 2 ««®«JSaai ts -gf5#£?t Lti#*'>ISiffl^tIf Us 

tt» ME04) U>i=yH*4] 1. Og, ^'JxfV>^ 

.jri-;^*** y h («f+«fl5^x*«siC^a» 9G) [ * * Sot 1/ 
>j.-y h&9] 0. 0 2 r-^^P^^ h> 4.0 gCig^iSJftfcs ifi 

^f;v7D/0- 1 <*;i/**t*^ BS« r ^+^^" 1 1 1 6 j ) 0. 

0 2 g, N-^r^^-N' -^^^'J^x^Hft'J^-^A^^DY^ KO. 

TT«#R1uE#&ffl'fb;*-8\ SteS!^M l ff£f# fco d©«fc-5 !:Lti2@CS 

am 7 5 %T-$)^feo 
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1. 5 V<D«E*BJ»DTSi:*£U 1 0%i:4^fc. 

100ml©3on7773i:N, n'-^/^-n, N'-^ (N-^^ 
-N-7xr;Hp-7-'J;) -7i-^-p-7i-l/>^7;> 3. 0 
Og (6. 02mraol) t'OXTJVrt HO. 83g (7. 8mmo 1) % 
-Yn^yMy 3 0ml£A*U 6 0 °C£iD*ft b& ifi £> v s> 9 X *? —5 

-T-«#Lfcc Uli 0. 05g (0. 5mmol) ^STUfc. 1 

5 0Mis SM»^^>-^iTbt^'J fctfrtti T 
gEi£ (3 8) CDcfc?&$Hi©^U 0 0 0, 5£rf©nB: 

(2) x[/^ hn^PS -v^ m^VftWl 

i>§ N hD^o^ vi'iwtaiiaiftSfii (sis i ) *?#fco 

ME09) [^xfV>i-^ft9] 1. 0g, *'Jxfl/>^ 
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>az7hg[9] 0. 0 2 gs 7-7 - fD7n> 4. 0 gca^SitC, 5i 

t*I^»»«n?»5 1- (4-^V7D^7x^) -2-t 
-^W0M>- 1 (/i^tls ^p°p« r ^-1* 1 1 1 6 j ) 

= U 1. 5 v©mjE^EP*n-r2»^*fet, wmio% 
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If M O 



fcfcvvE* MIBcD-i'7t->f5#«^^* s > TIBcd-I&sS; (1) T^^iiSWD 

ituSB©^? hD^D^ K83©-« 

a (2) x& O) T?^**is<b^«o*«Lt^a^^*wat-rs3ii'^ h 

n & d 5. >y ^^^c 



y" 



(1) 



X 



C 1 0 4 ", BF 4 "\ PF 6 "s CH3COO-, CH3(C 6 H 4 ) S 



-(cH 2 - c 



/ 



I 

C-N 
II l 2 1 
O R \ 



R J 



Ar'-N h 



•At' 



R' 
I 

N 



(2) 



R- 



(a*, Rltt**£fctt«*Rl~5©:™*;^ R 2 , R 3 ^ R 4 &tfR 5 

U *ft**iH-T?*»&^-C*«fc <s Ar*43.fcWAr2tt*ft*iiflB!lfc: 




(3) 
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R 6 , R 7 . R 8 - R 9 ££^R 10 tt*ft*ftfflaifc***fcttl**ft 1 

2. lygBCDib^ hD^5^l^ ^ (36) T'S^tiSl^ (n&¥ 

/ t k CH 3 , v CH 3 /—^ CH 2 CH 2 

i H U- (36) 



3. t5I3©^U^ hn^D? y^JS^ (37) T^^tiSl^ft (ni±¥ 
SHST^IO, 1I¥W14, 0 0 0) -CfltJ«$tbaW5U« 18B«©3iV/^ 



/ , t CH 3 . , , , CH 3 CH 2 CH 2 \ 

4. buIB©^^ hP^O^^i^ S(38) (n{4¥ 
il¥WS3, 0 0 0) ?*fi&£nS»#!BlIB«©*l'* 

-hfc, K*Dy>*a<b^»*Jpp 

O \ HO OH/ d HO 

(5^, RllfcJ:tfRl2tt|g-£fcttJlfcS*-Cifeo-ts Tf3©-«S^ (1 
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0) ~ (12) *»e>jH«n**S*U •RM&&vRU&m-iziz&a*z 

1 — 2 OcDiaffl©^$(£^To ) 



R 



15 



CHf=C— p— Of— R 



18 



(10) 



CHv= 



O 



R 1S 

T 



( CH 2 =C-f-o)— R 18 



( 



CHj=C— O— Oi-R 



18 



(12) 



CH2=C— (j>-oi 
O 



(11) 



17 



o 




it °r 

o 



-tt^C ( 1 0) - (1 2) izm^X. Rl5~Rl7j±n-*fc»*3&**7f» 
2 0®, S t < & 2 ~ 8 © 2 ~ 4 fiffi^^SS^S f^to 

8. mm(D^^>^m^nmtK tsb<z>-«5£ (2 4) ~ (2 6) ©ran* 

1 CD J. U£ h P 9 D 5 ^^I?o 



32 



CH 2 =c-jj:o 
o 



' R 3 V 4 \ 

CHCHOf-R 



.35 



(24) 



/l 



(it*. r32 n r33 n R34£jj:ueR 35 tt, #^fflBOl=***fcl*ft*ft 1 



R 36 



CH 2 = C— C O 
O 



37„38 



\ 



39 



CHCHOi~C-C=CH 2 
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